AASHTO Technology Implementation Group

Nomination of Technology Ready for Implementation

2011 Nominations Due by Friday, September 17, 2010
	Sponsor
	Nominations must be submitted by an AASHTO member DOT willing to help promote the technology.
	1. Sponsoring State DOT: Florida Department of Transportation

	
	
	2. Name: Bouzid Choubane

	
	
	Title: State Pavement Material Systems Engineer

	
	
	Mailing Address: 5007 N.E. 39th Avenue

	
	
	City: Gainesville
	State: FL
	Zip Code: 32609

	
	
	E-mail: bouzid.choubane@dot.state.fl.us
	Phone: 352-955-6301
	Fax: 352-955-6345

	
	
	3. Date Submitted: 09/17/2010

	
	
	4. Is the Sponsoring State DOT willing to promote this technology to other states by participating on a Lead States Team supported by the AASHTO Technology Implementation Group? 
Please check one:  FORMCHECKBOX 
 Yes     FORMCHECKBOX 
 No

	Technology Description (10 points)
	The term “technology” may include processes, products, techniques, procedures, and practices.
	5. Name the technology: 
Measuring and Harmonizing the Friction Properties of Patterned/Textured Pavements


	
	
	6. Please describe the technology: 
THE TECHNOLOGY IS A LIBRARY OF TEST DATA THAT CAN BE USED TO INCREASE DRIVER SAFETY BY ENABLING SUBSTITUTION OF FRICTION TEST MEASUREMENT METHODS ON TEXTURED CROSSWALKS WITH HIGH CONFIDENCE.
During the past decade, patterned/textured products and processes for use on crosswalks, such as those shown in Figure 1, have become a popular approach to improve the aesthetics of roadway intersections.  Although the finished product has gained acceptance mainly due to its aesthetic appeal, its increased use has required knowledge of the frictional characteristics of these surfaces. Florida’s experience has shown that vehicle stopping and turning action on some patterned/textured crosswalk surfaces can be hazardous due to lack of adequate friction.
The Florida Department of Transportation's (FDOT) current method of evaluating the friction characteristics of in-service roadways is through the use of the fully automated, full-scale locked-wheel tester (Figure 2) in accordance with ASTM E 274.  However, conditions at some crosswalks prevent the collection of friction data at 40 mph due to constraints such as traffic congestion, speed limits, and/or roadway geometries.  In fact, because the patterned/textured pavements are installed on intersection crosswalks, almost all of the above factors may raise difficulties and, hence, testing may have to be performed at a reduced speed. Additionally, for crosswalks located on T-shaped intersections, locked wheel testing may not be possible. In these cases, stationary testing equipment such as a Dynamic Friction Tester (DFT, Figure 3) could be used to estimate the frictional characteristics of the patterned/textured crosswalks. 
FDOT determined that test data to correlate friction test equipment results existed for asphalt but not for patterned/textured crosswalks. To address this need, FDOT performed tests to correlate the dynamic (locked wheel) and stationary (DFT) results. The result is a simple tool that can be of great use for evaluating whether a given patterned/textured crosswalk meets FDOT requirements, thereby providing important safety benefits. 

To develop the procedure to correlate test results, the patterned/textured pavements were evaluated using both the DFT and the locked wheel tester with both the ribbed and the smooth tires.  The results were generally in good agreement for all equipment types and at the three different test speeds considered: 20, 30 and 40 mph.  Figure 4 and Table 2 present typical correlation data gathered from the varied test equipment and speeds.


	
	
	7.  If appropriate, please attach photographs, diagrams, or other images illustrating the appearance or functionality of the technology. (If electronic, please provide a separate file.)

Please check one:   FORMCHECKBOX 
 Yes, images are attached.     FORMCHECKBOX 
 No images are attached.

	State of  Development (30 points)
	Technologies must be successfully deployed in at least one State DOT. The TIG selection process will favor technologies that have advanced beyond the research stage, at least to the pilot deployment stage, and preferably into routine use.
	8.  Please describe the history of the technology’s development. 
Florida’s experience has shown that the friction characteristics of the patterned/textured pavements should not be overlooked.  In 2007, FDOT implemented friction specifications related to patterned/textured pavements. In terms of friction performance, these specifications stated initially that the patterned/textured pavement material must provide a minimum British Pendulum Number (BPN) of 40 when tested in accordance with ASTM E 303 (a stationary test), or a minimum Friction Number (FN) of 35 when tested at 40 mph (65 km/h) using a locked wheel tester in accordance with ASTM E 274 and a ribbed test tire conforming to ASTM E 501. 
As a simultaneous effort to the development of the above specifications, a total of nine patterned/textured test sites were constructed from 2004 to 2008 so that their initial frictional characteristics, the British Pendulum Number (BPN) and Friction Number (FN), could be evaluated and documented.  An outcome of this experiment was the conclusion that the British Pendulum Tester (BPT) was not an efficient or effective method of testing the patterned/textured pavements, mainly because of the small contact area between the BPT rubber slider and the test surface. BPN criteria was removed from the FDOT specification in mid 2007, and locked wheel testing has become the standard method for evaluating the friction of in-service patterned/textured pavements in Florida.  
Conditions that prevented the use of the locked wheel testing at 40 mph on crosswalks still required a solution. Hence, there still was a need for an alternative, stationary test method that could be harmonized with the locked wheel test results in a more effective and efficient manner than the British Pendulum Test. The DFT was chosen as the stationary equipment because it had previously shown good correlation with the locked wheel test results. 



	
	
	9. For how long and in approximately how many applications has your State DOT used this technology? 
The research was finalized in December 2009, and full implementation of the dual friction testing methods have since been accepted by FDOT for product evaluation and field testing on at least five projects.   The Specification 523, Patterned/Textured Pavements, will have the new processes added in the January 2011 workbook for the Standard Specifications for Road and Bridge Construction for all future specification monitoring.


	
	
	10. What additional development is necessary to enable routine deployment of the technology? This technology has been implemented by FDOT and is readily available for routine deployment.

	
	
	11. Have other organizations used this technology? Please check one:  FORMCHECKBOX 
 Yes     FORMCHECKBOX 
 No

If so, please list organizations and contacts.

	
	
	Organization
	Name
	Phone
	E-mail

	
	
	     
	     
	     
	     

	
	
	     
	     
	     
	     

	
	
	     
	     
	     
	     

	
	
	     
	     
	     
	     

	
	
	     
	     
	     
	     

	Payoff Potential (30 points)
	Payoff is defined as the combination of broad applicability and significant benefit or advantage over other currently available technologies.
	12. How does the technology meet customer or stakeholder needs in your State DOT or other organizations that have used it? 
This technology provides a flexibility in evaluating the frictional characteristics of patterned/textured crosswalks, especially in situations where one method or a certain test speed is not available due to site conditions.


	
	
	13. What type and scale of benefits has your DOT realized from using this technology? Include cost savings, safety improvements, transportation efficiency or effectiveness, environmental benefits, or any other advantages over other existing technologies. 
By employing this test procedure, FDOT is able to deploy only patterned/textured crosswalks that meet friction standards, improving safety for the traveling public. In addition, technology transfer has allowed the new methodology to be used by third party evaluators of new products so that the burden of testing does not rely solely on FDOT.


	
	
	14. Please describe the potential extent of implementation in terms of geography, organization type (including other branches of government and private industry) and size, or other relevant factors. How broadly might the technology be deployed? 
This technology can be implemented at all levels of highway agencies and consultants where friction measurments of patterned /textured pavements are deemed necessary. 


	Market Readiness (30 points)
	The TIG selection process will favor technologies that can be adopted with a reasonable amount of effort and cost, commensurate with the payoff potential.
	15. What actions would another organization need to take to adopt this technology? 
An organization possessing the described test equipment would need no further action.    



	
	
	16. What is the estimated cost, effort, and length of time required to deploy the technology in another organization? 
 State agencies that already incorporate DFT and Lock Wheel Testing equipment in their existing processes would incur no additional costs.  


	
	
	17. What resources—such as technical specifications, training materials, and user guides—are already available to assist deployment? 
Currently, general guidelines are available for this technology.  A research report that describes the development of the technology is available on FDOT's website and a journal article has also been published in the Transportation Research Board 2010 Annual Meeting DVDs.  These references are listed below:

1. Charles Holzschuher, Bouzid Choubane, Hyung Suk Lee, and N.Mike Jackson., "Measuring Friction of Patterned/Textured Pavements: A Comperative Study" Transportation Research Board 2010 Annual Meeting CDs 
2.FM 5-592; Florida Test Method for Friction Measuring Protocol for Patterned/Textured Pavements




	
	
	18. What organizations currently supply and provide technical support for the technology? 
FDOT can provide limited technical assistance to those organizations interested in implementing this practice. 


	
	
	19. Please describe any legal, environmental, social, intellectual property, or other barriers that might affect ease of implementation. 
There is no barrier to the implementation of this technology.




	Submit Completed form to
	http://transportation1.org/tig_solicitation/Submit.aspx


